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Air for spinning the gyro enters through the bottom pivot to pipes
embedded in the outer gimbal ring and issues on to the wheel from jets
close to the inner ring pivots.

Yawing motion is detected by the relative movement of the rudder
pick-off cylinder valve and its piston which is connected by a link to the
top of the vertical ring. The pick-off is a small balanced valve which
admits the main air pressure through flexible pipes to one or other side
of the rudder servo cylinder, simultaneously opening the other side to
the atmosphere. The action is similar in principle to that of the balanced
oil valve of the Sperry A3 already described. One end of the servo
piston rod is connected through a clutch-pin to a dummy rudder bar to
which the main rudder cables are attached. The clutch enables the
pilot, by means of a Bowden control, to disengage the automatic pilot
in an emergency.

Follow-up System. The necessary follow-up action is provided by
making the frame which carries the pick-off valves, pivotable on the
main framework, about the vertical axis. Two levers connect the gyro
frame to the dummy rudder-bar. When a yaw displacement of the
rudder pick-off valve body relative to its piston initiates corrective
rudder control, the movement' of the dummy rudder bar is transmitted
via the levers to rotate the gyro frame about its "vertical" axis, in a sense
that neutralises the movement of the pick-off valve and so limits the
control applied.

By the reverse action the amount of control applied by the rudder
servo is progressively reduced as the aircraft recovers its original heading.

Pitch Control. The elevator servo (not shown) is operated in a
similar manner from a pick-off valve actuated from the inner gimbal
pitch ring. In this case, however, a small air relay is interposed in the
linkage between the inner gimbal and the main elevator valve, to reduce
to a minimum the effort of operating the pick-off. If the elevator valve
were operated directly by the gyro element, the extra friction about the
horizontal gimbal axis would cause excessive azimuth wander of the gyro.

To maintain the inner ring at its correct tilt angle of 15 degrees and
provide a stable pitch reference, a gravity control is provided, consisting
of a weight on one side of the outer ghnbal ring. The moment of this
weight due to the backward tilt of the outer ring axis is normally, balanced
by the torque transmitted to the outer ring by a lever connected to a
helical spring. If the nose of the aircraft rises or falls the change in the
inclination of the outer ring axis alters the gravity moment,-so unbalancing
the torque and causing precession of the inner ring. With the autopilot
engaged, this precession of the gyro axle is in the sense to give an elevator,,
pick-off displacement which will cause the aircraft to bring the outer
axis back to the vertical. Actually two gravity weights are used in
form of a Watts linkage which makes the weights responsive to pitj
change, but insensitive to lateral acceleration.

For pitch control, the datum of the gravity control system is alt
by varying the torque from the helical spring.   A Bowden cable <
to the spring enables the pilot to bias the gravity control to a ]
or nose down condition, determined by the pitch angle at wl
spring and gravity torques balance each other.

Course Control.   The inner ring assembly.is balanced as a
gyro to have as nearly as possible the same precession rate as

